HIV-1 coat protein gp120 decreases NO-dependent cyclic GMP accumulation in rat brain astroglia by increasing cyclic GMP phosphodiesterase activity.
The human immunodeficiency virus type-1 (HIV-1) coat glycoprotein gp120 has been proposed as a likely etiologic agent of HIV-associated dementia (HAD). The pathogenic mechanisms underlying HAD have not yet been fully elucidated, but different evidences indicate that glial cells play an essential role in the development and amplification of the disease. The NO/cyclic GMP (cGMP) system is a widespread signal transduction pathway in the CNS involved in numerous physiological and pathological functions. Increased expression of NO synthase has been reported in the brain of AIDS patients and in cultured rodent glial cells exposed to gp120. The aim of this study was to investigate if gp120 could cause alterations in the metabolism of the NO physiological messenger cGMP that could contribute to the pathogenesis of HAD. Here, we show that long-term treatment (more than 24 h) of rat cerebellar astrocyte-enriched cultures with gp120 (10 nM) induces changes in the cultured cells--astrocyte stellation and proliferation of ameboid microglia--compatible with the acquisition of a reactive phenotype and reduces the capacity of the astrocytes to accumulate cGMP in response to NO in a time-dependent manner (maximal after 72 h). Measurements in cell extracts show that gp120 enhances Ca2+-independent cGMP phosphodiesterase activity by 80-100% without significantly affecting soluble guanylyl cyclase (sGC). Experiments in whole cells using specific phosphodiesterase inhibitors indicate that the viral protein increases the activity of cGMP specific phosphodiesterase 5.